m 09/341641 



WO 98/31831 



1 IS 



PCT/GB98/00130 



CYCLE 1 



STEP 1 



STEP 2 



HO - 
' AGGT 



PRIMER 



©DMA PREPARED BY VARIOUS 
MEANS FROM ANY SOURCE 




r 




TCCA 
T AGT AGGT 



PRIMER 



STEP 3 



1 




TCCA 
TAGTAGGT 



PRIMER 



STEP 4 



1 




ADD KINASE TO PHOSPHORYLATE 5 l 
TERMINUS OF PRIMER, ACTIVATING 
THIS TERMINUS FOR EXTENSION BY 
LIGATION OF 4 MER PROBES. 



-^BEAD^ 



TCCA -OH 

ADD ALL 255 POSSIBLE 4-MERS IN THE 
PRESENCE OF A LIGASE. TO EXTEND 
COU3LE-STRANDED PRIMER REGION 
BY 4 BASE PAIRS. THE LiGASE ACTS TO 
ENSURE THE FIDELITY OF THE 
EXTENSION. 



HO-TCCA 
'TAGTAGGT 



PRIMER 



WASH IN LOW STRINGENCY BUFFER 
OR RAISE TEMPERATURE OF MEDIUM 
TO REMOVE ANY UN LI GAT ED 4-MERS 




-^BEAD^ 



CLEAVE MASS-LABEL BY PHOTC-YSIS 
OR CHEMICAL CLEAVAGE AND REMOVr. 
SUPERNATENT FOR ANALYSIS IN MASS 
SPECTROMETER- CLEAVAGE LEAVES 
3 1 -OH AVAILABLE FOR FURTHER 
EXTENSION. 



FIG. 1A 



SUBSTITUTE SHEET ( rule 26 ) 



WO 98/31831 



2/8 



PCT/GB98/00130 



CYCLE 2: 



STEP 1 



STEP 2 



HO-TCCA 
TAGTAGGT 



PRIMER 



■^BEAD^ 



ppp-TCCA 
'TAGTAGGT 



r 



PRIMER 




ATCA -ope 



ADD KINASE TO PHOSPHORYLATE 5 1 
TERMINUS OF PRIMER. ACTIVATING 
THIS TERMINUS FOR EXTENSION BY 
LIGATION OF 4 MER PR03ES 




ADD ALL 255 D CSS!3^E 4-MERS IN THE 
PRESENCE OF A LIGASE 7C EXPEND 
DOUE-E-STRANDED PRINTER RE 3.' ON 
3Y 4 EASE PAIRS THE L.GASE ACTS T-Z 
ENSURE THE FIDELITY OF THE 
EXTENSION 




STEP 3 



5' 

ATCA "CCA 

I MO l /-vOO 1 



PRIMER 




/.AS- -C.\ S~RiN3ENCv E~*"E~ 
C" RA IE TEMPERATURE C- MEDIUM 
" REVC -E ANY UNLI3A7EC 4-MERS 




STEP 4 



5' 

ATCA , CCA 
TAGTAGGT 




I 



5 1 

HO-ATCA TCCA 
TAGTAGGT 



FIG. 1B 



PRIMER 



PRIMER 




CLEAVE MASS-LABEL E f =>hC"LYS:S 
OR CHEMICAL CLEAVAGE ANS PEMOV 
SUPERNATENT FOR ANALYSIS IN MASS 
SPECTROMETER. 



~^BEAD^ 



CLEARLY THIS PROCESS CAN BE 
ITERATED UNTIL THE ENTIRE NUCLEIC 
ACID HAS BEEN SEQUENCED 



SUBSTITUTE SHEET ( rule 26 ) 



09/341^41 



WO 98/31831 PCT/GB98/00130 

3/8 



CYCLE 1: 



HO - 
' AGGT 



PRIMER 



DNA PREPARED BY VARIOUS 
MEANS FROM ANY SOURCE 



-^BEAD^ 



STEP 1 



r 




3' 

TCCA 



~PPP 



ADD ALL 255 POSSIBLE 4-MERS IN THE 
PRESENCE OF A LI GAS E. TO EXTEND 
DOUELE- STRANDED PRIMER REGION 
EY 4 EASE PAIRS THE LIGASE ACTS TC 
ENSURE THE FIDELITY OF THE 
EXTENSION 




3 l 

TCCA 
TAGTAGG1 



PRIMER 




STEP 2 



WASH IN LOW STRINGENCY BUFFER 
OR RAISE TEMPERATURE OF MEDIUM 
TO REMOVE AN V UNLIGATED 4-MERS 




TCCA 

-»-* • a— ~r » T" 



PRIMER 



STEP 3 



1 




HO-TCCA 
' TAGTAGGT 



PRIMER 




CLEAVE MASS-LABEL eY PHOTOLYSIS 
OR CHEMICAL CLEAVAGE AND REMOVE 
SUPERNATENT FOR ANALYSIS IN MASS 
SPECTROMETER CLEAVAGE LEAVES 
3' -OH AVAILABLE FOR FURTHER 
EXTENSION. 

-^BEAD^ 



1 



FIG. 2A 



SUBSTITUTE SHEET ( rule 26 ) 



0 09/341441 



PCT/GB98/00130 



WO 98/31831 

4/8 



; CO 



CYCLE 2: 



STEP 1 



HO-TCCA 
TAGTAGGT 



PRIMER 




ATCA -ppp 



r 



-^BEAD^ 



ADD ALL 255 POSSIBLE 4-MERS IN THE 
PRESENCE OF A LIGASE, TO EXTEND 
DOUBLE-STRANDED PRIMER REGION 
3Y 4 BASE PAIRS THE LIGASE ACTS TO 
ENSURE THE FIDELITY OF THE 
EXTENSION 




STEP 2 



ATCA TCCA 
TAGTAG\j i 



PRIMER 




WASH IN LOW STRINGENCY BUFFER 
OR RAISE TEMPERATURE OF MEDIUM 
TO REMOVE ANY UNLI GATED 4-MERS 




STEP 3 



ATCA TCCA 



PRIMER 




HO-ATCA TCCA 
TAGTAGGT 



PRIMER 



FIG. 2B 




CLEAVE MASS-LABEL BY PHOTOLYSIS 
OR CHEMICAL CLEAVAGE AND REMOVE 
SUPERNATENT FOR ANALYSIS IN MASS 
SPECTROMETER 



-^BEAD^ 

CLEARLY THIS PROCESS CAN BE 
ITERATED UNTIL THE ENTIRE NUCLEIC 
ACID HAS BEEN SEQUENCED 



SUBSTITUTE SHEET ( rule 26 ) 



£ 09/341641 



WO 98/31831 PCT/GB98/00130 

5/8 



BIOTiN NNN GGCC 

NNN CCGG 

ADAPTOR 1 



BsoMl RECOGNITION 
SEQUENCE 



ADAPTOR 2 



NNN GCAGGT NNNN 
NNNCGTCCANNNN 



THIS ADAPTOR WOULD ALLOW^ 
FRAGMENTS TO 5E SORTED Ar i ER A 
DETERMINING A TERMINUS 



5sa! RECOGNITION 
SEQUENCE 



ALTERNATIVE 
ADAPTOR 2 



NNN GGTCTC NNNN 
NNN CCAGAG NNNN 



THIS ADAPTOR WOU.D ALLOW 
FRAGMENTS TO SE REIMMOBIUSED 
ON BEADS USiNG THE KNOWN Bsai 
STICKY-END THIS WOULD ALLOW 
FURTHER PROCESSING BEFORE 
EEGINNING TO SEQUENCE. 



FIG. 3 ADAPTORS TO GENERATE DISTINCT 

TERMINI IN GENERIC NUCLEIC ACIDS 



SUBSTITUTE SHEET ( rule 26 ) 



£ 09/341641 



WO 98/31831 PCT/GB98/00130 

6/8 



DNA CLEAVED WITH A RESTRICTION 
ENZYME LIKE BamHI. 



ppp 

GATC 



CTAG 
PPP 



PPP 
GATC 



CTAG 
PPP 



PPP 
GATC 



CTAG 
PPP 




HG-v 



HO- 



PRIMER 



NICK REMAINS 



GATC 



CTAG 
. GATC 



PRIMER 



C 
T 
A 
G 



GATC 



.GATC 



PRIMER 




ADD BEADS BEARING A DOUBLE-STRANDED 
OLIGONUCLEOTIDE WITH A STICKY -END 
COMPLEMENTARY TO RESTRICTION 
ENZYME STICKY-ENDS BUT WITH NO 
TERMINAL PHOSPHATE GROUPS 



■^BEAD^ 



THERMALLY DENATURE STRANDS SO 
NICKED STRAND IS RELEASED WASH Tr 
FREE DNA AWAY 




GATC 



• GATC 



PRIMER 



SINGLE-STRANDED PRIMED DNA REMAINS 



-^BEADy 



DIAGRAM TO SHOW PREPARATION OF 
r— I s-\ a SINGLE-STRANDED DNA FOR PRIMER 

I 1 \D . EXTENSION SEQUENCING. 



SUBSTITUTE SHEET ( rule 26 ) 




FIG. 5 



25000 




FIG. 6 

SUBSTITUTE SHEET ( rule 26 ) 



3 



WO 98/31831 



8 / 8 




09/34164 



PCT/GB98/00130 



60000 



a: 



50000 + 
40000 
30000 
20000 

1 oooo 4- 




| | SERIES 1 
SERIES 2 



FIG. 7 



SUBSTITUTE SHEET ( rule 26 ) 



